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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam 
machining device with which displacement of an 2 
irradiation position caused by the refraction of the laser 
beam is prevented when the strength of the laser beam 
is controlled by using a light attenuator board. 
SOLUTION: A laser beam machining device with which a 
work piece 23 is machined by irradiation of a laser beam 
L is provided with a laser oscillator with which the laser 
beam L is outputted, a light attenuating board 1 7 the 
turning angle of which is adjustable and with which the 
strength of the outgoing laser beam L is controlled by 
changing the incidence angle of the laser beam L, a 
polarizing mirror 20 through which a work piece 23 is 
irradiated with the laser beam L the strength of which is 
controlled with this light attenuating board, and a control 
device 25 which detects a rotating angle of the light 
attenuating board 17, calculates the deviated amt. of the 
optical axis of the laser beam L generated with the light 
attenuating board 17 according to the rotating angle and 
corrects, based on the calculated value, the irradiation position of the laser beam L 
the work piece 23 through the polarizing mirror 20. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the laser-processing equipment which irradiates and carries out laser processing of 
the laser beam to a workpiece The optical attenuating means which controls the reinforcement 
of the laser beam which carries out outgoing radiation by it being prepared possible [ the laser 
oscillation machine which outputs the above-mentioned laser beam, and adjustment of angle of 
rotation ], and changing whenever [ incident angle / of the above-mentioned laser beam ], The 
Mitsuteru gunner stage which irradiates the laser beam by which reinforcement was controlled 
by this optical attenuating means at the above-mentioned workpiece, The amount of gaps of the 
optical axis of the above-mentioned laser beam which detects angle of rotation of the above- 
mentioned optical attenuating means, and is produced in the above-mentioned optical 
attenuating means according to the angle of rotation is computed. Laser-processing equipment 
characterized by providing an amendment means to amend the exposure location of the laser 
beam which controls the above-mentioned Mitsuteru gunner stage by the calculation value, and 
irradiates a workpiece. 

[Claim 2] It is laser-processing equipment according to claim 1 or 2 which the above-mentioned 
Mitsuteru gunner stage consists of the deviation mirror which deflects the direction of the 
above-mentioned laser beam, a driving means which changes the include angle of this deviation 
mirror, and an optical lens which converges the laser beam reflected by the above-mentioned 
deviation mirror, and is characterized by the above-mentioned amendment means controlling the 
include angle of the above-mentioned deviation mirror. 

[Claim 3] The above-mentioned Mitsuteru gunner stage is X scanner which makes the above- 
mentioned laser beam scan in the direction of X on a workpiece, and laser-processing equipment 
according to claim 1 or 2 characterized by the thing of the above-mentioned X scanner or Y 
scanner for which one of drives are controlled at least according to the gap direction of the 
optical axis of the laser beam consist of a scan **** Y scanner in the direction of Y, and 
according [ the above-mentioned amendment means ] to the above-mentioned optical 
attenuating means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laser-processing equipment into which it 
adjusts to the reinforcement of a request of a laser beam, and a workpiece is processed. 
[0002] 

[Description of the Prior Art] To process it by the laser beam of the reinforcement which 
changes two or more processing points in the laser-processing equipment into which a 
workpiece is processed with laser beams may be demanded. Drawing 6 shows the conventional 
laser-processing equipment in such a case. One in the said drawing passes the photodetector 2 
which detects the reinforcement of that laser beam L, and carries out incidence of the laser 
beam L which is laser oscillation machines, such as an YAG laser, and was outputted from this 
laser oscillation machine 1 to the optical exposure unit 3. Although not illustrated, the deviation 
mirror, the optical lens, etc. are built in, and this optical exposure unit 3 converges laser beam L 
which carried out incidence here, and irradiates a workpiece 10. 

[0003] The detecting signal from the above-mentioned photodetector 2 is inputted into a control 
unit 4. This control unit 4 compares the set point A with a detection value, and controls the 
current value by the power source 5 which excites the above-mentioned laser oscillation 
machine 1 according to that comparison. It enables it to change the reinforcement of laser beam 
L from the laser oscillation machine 1 into the set point set as the above-mentioned control unit 
4 by it. 

[0004] However, if it does in this way and the reinforcement of laser beam L is controlled, after 
changing the current value of a power source 5, by the time the output of laser beam L 
oscillated from the laser oscillation machine 1 becomes the set point, the time amount of a unit 
will take several seconds. Therefore, since the processing point of a workpiece 10 is 
unchangeable at high speed (rate of ms unit), it may be said that last thing cannot do processing 
efficiency on **. 

[0005] Then, in order to enable it to change the output of laser beam L at high speed, the optical 
attenuation plate 6 shown in drawing 7 is used. This optical attenuation plate 6 can be formed 
between the laser oscillation machine 1 and a photodetector 2, and can change now whenever 
[ whenever / tilt-angle / to the optical axis of laser beam L ], i.e., whenever [ incident angle / of 
laser beam L ], by the driving source 7. 

[0006] The attenuation factor of laser beam L which carries out outgoing radiation from this 
optical attenuation plate 6 changes because whenever [ incident angle / of laser beam L to the 
optical attenuation plate 6 ] changes. Therefore, the reinforcement of laser beam L is changeable 
by controlling the include angle of the above-mentioned optical attenuation plate 6 by the driving 
source 7 according to the reinforcement of laser beam L which a photodetector 2 detects. 
[0007] If the include angle of the optical attenuation plate 6 is controlled, since a speed of 
response can be made quick compared with the case where change the current value of the 
power source 5 of the laser oscillation machine 1 like drawing 6 , and the reinforcement of laser 
beam L is controlled, it becomes possible to change a processing point at high speed. 
[0008] However, according to the refractive index of this optical attenuation plate 6, an optical 
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axis shifts from the optical _H^uation plate 6 laser beam L which cai^^^out outgoing radiation. 
Therefore, outgoing radiation is carried out from the optical attenuation plate 6, the exposure 
location of laser beam L which converges in the optical exposure unit 3 and irradiates a 
workpiece 10 shifts, and it may be said that process tolerance falls. 

[0009] In order to amend the optical-axis shift with the optical attenuation plate 6, it is possible 
to form an optical-path corrector plate in the optical attenuation plate 6 and a mirror plane 
object, to synchronize these, and to drive. However, in order that an optical-path corrector plate 
may lessen the transparency loss of a laser beam, an acid-resisting coat is given to both sides. 
The permeability of an acid-resisting coat changes with whenever [ incident angle / of laser 
beam L ]. 

[0010] Therefore, it may be said that it becomes impossible to set up correctly the 
reinforcement of laser beam L which irradiates about [ that the transparency loss of laser beam 
L arises with this optical-path corrector plate ], and a workpiece 10. 
[0011] 

[Problem(s) to be Solved by the Invention] Thus, since an optical axis will shift by a laser beam 
being refracted with the above-mentioned optical attenuation plate although a strong switch can 
be performed at high speed if the reinforcement of a laser beam is controlled using an optical 
attenuation plate, that process tolerance falls arises. 

[0012] When the reinforcement of a laser beam is controlled using an optical attenuating means, 
even if the optical axis of a laser beam shifts by this optical attenuating means, offering the 
laser-processing equipment which amends that gap and enabled it to irradiate a workpiece has 
this invention. 
[0013] 

[Means for Solving the Problem] In the laser-processing equipment which invention of claim 1 
irradiates a laser beam at a workpiece, and carries out laser processing The optical attenuating 
means which controls the reinforcement of the laser beam which carries out outgoing radiation 
by it being prepared possible [ the laser oscillation machine which outputs the above-mentioned 
laser beam, and adjustment of angle of rotation ], and changing whenever [ incident angle / of 
the above-mentioned laser beam ], The Mitsuteru gunner stage which irradiates the laser beam 
by which reinforcement was controlled by this optical attenuating means at the above-mentioned 
workpiece, It is characterized by providing an amendment means to amend the exposure location 
of the laser beam which computes the amount of gaps of the optical axis of the above- 
mentioned laser beam which detects angle of rotation of the above-mentioned optical 
attenuating means, and is produced in the above-mentioned optical attenuating means according 
to the angle of rotation, controls the above-mentioned Mitsuteru gunner stage by the calculation 
value, and irradiates a workpiece. 

[0014] Invention of claim 2 consists of the deviation mirror from which the above-mentioned 
Mitsuteru gunner stage deflects the direction of the above-mentioned laser beam, a driving 
means which changes the include angle of this deviation mirror, and an optical lens which 
converges the laser beam which reflected by the above-mentioned deviation mirror in invention 
of claim 1, and it is characterized by the above-mentioned amendment means controlling the 
include angle of the above-mentioned deviation mirror. 

[0015] Invention of claim 3 consists of a scan **** Y scanner in X scanner with which the 
above-mentioned Mitsuteru gunner stage makes the above-mentioned laser beam scan in the 
direction of X on a workpiece in invention of claim 1, and the direction of Y, and the above- 
mentioned amendment means is characterized by the thing of the above-mentioned X scanner 
or Y scanner for which one of drives are controlled at least according to the gap direction of the 
optical axis of the laser beam by the above-mentioned optical attenuating means. 
[0016] If according to invention of claim 1 thru/or claim 3 angle of rotation of an optical 
attenuating means is changed in order to change the reinforcement of a laser beam, the shift 
amount of the optical axis of a laser beam is computed from the angle of rotation, and since the 
amount of gaps of the exposure location of the laser beam which irradiates a workpiece 
according to the calculation value is amended, even if it controls the reinforcement of a laser 
beam by the optical attenuating means, it can prevent that process tolerance falls. 
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[0017] 



[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is 
explained with reference to a drawing. Drawing 1 thru/or drawing 4 show the gestalt of 

, implementation of the 1 st of this invention, and drawing 1 is fiber branch-type Leh Zama-king 
equipment as laser-processing equipment. This Leh Zama-king equipment is equipped with the 
laser oscillation machines 11, such as an YAG laser. Incidence of the laser beam L by which the 

* - oscillation output was carried out from this laser oscillation machine 1 1 is carried out to the fiber 
branching switch section 12, and it is divided into two or more laser beam L Laser beam L is 
divided into two with the gestalt of this operation. 

[0018] It is condensed with the incidence lens 13 and incidence of the laser beam L divided in 
the above-mentioned fiber branching switch section 12 is carried out to an optical fiber 14, 
respectively. Incidence of the outgoing radiation edge of each optical fiber 14 is carried out to 
the optical head 1 5. 

[0019] The above-mentioned optical head 15 has the collimate lens 16 which changes into 
parallel light laser beam L which carried out outgoing radiation from the optical fiber 14 from 
emission light as shown in drawing 2 . Incidence of the laser beam L changed into parallel light 
with this collimate lens 16 is carried out to the optical attenuation platQ 1 7 formed free 
[ rotation ]. 

[0020] By drive control of the angle of rotation being carried out, adjusting angle of rotation, and 
changing whenever [ incident angle / of laser beam L ] by the 1st driving source 18, since the 
above-mentioned optical attenuation plate 1 7 changes the permeability of laser beam L which 
carries out outgoing radiation from this optical attenuation plate 17, it can adjust the 
reinforcement of that laser beam L. 

[0021] After the reinforcement is detected by the power monitor 19, incidence of the laser beam 
L to which reinforcement was adjusted with the above-mentioned optical attenuation plate 1 7 is 
carried out to the deviation mirror 20. This deviation mirror 20 can change now the reflective 
direction (the direction of outgoing radiation) of laser beam L which had come to be able to carry 
out include-angle adjustment by the 2nd driving source 21, and carried out incidence to this 
deviation mirror 20 by it. 

[0022] Incidence of the laser beam L reflected by the above-mentioned deviation mirror 20 is 
carried out to a condenser lens 22, it converges with this condenser lens 22, and irradiates a 
workpiece 23. This workpiece 23 is laid on X-Y table 24, and can set up now the exposure 
location of the above-mentioned laser beam L. 

[0023] The reinforcement of laser beam L detected by the above-mentioned power monitor 1 9 is 
inputted into a control unit 25. This control unit 25 can set up now the set point A for setting up 
the reinforcement of laser beam L, compares that set point A with the detection value from the 
above-mentioned power monitor 19, outputs a driving signal to the 1st driving source 18 based 
on that comparison, and controls the include angle of the above-mentioned optical attenuation 
plate 17. 

[0024] The include angle of the above-mentioned optical attenuation plate 1 7 is controlled by it 
so that the reinforcement of laser beam L detected by the power monitor 19 and the set point 
set as the control unit 25 are in agreement. 

[0025] The above-mentioned control unit 25 detects angle of rotation of the above-mentioned 
optical attenuation plate 17 with the driving signal which drives the 1st driving source 18, and it 
computes it so that the shift amount of the optical axis which changes because the above- 
mentioned laser beam L passes the optical attenuation plate 17 from the detecting signal may be 
mentioned later. And the include angle of the above-mentioned deviation mirror 19 by the 2nd 
driving source 21 of the above is controlled from the shift amount of this optical axis, and a gap 
of laser beam L which converges with a condenser lens 22 and irradiates a workpiece 23 is 
amended. 

[0026] Data processing of the amendment of the amount of gaps of the location where laser 
beam L by the above-mentioned control unit 25 irradiates a workpiece 23 is carried out as the 
following. It is whenever [ incident angle / of laser beam L / as opposed to / as shown in 
drawing 3 / the optical attenuation plate 1 7 ] theta 1 It carries out and is angle of refraction 
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theta 2 When it carries out, 




.-amount d of the optical axis of laser 




L d=t-sin (theta 1 



and theta 2) /cos (theta 2) — (1) Formula It can ask and is a Snell's law. sin (theta 1) =n-sin 
(theta 2) It is — (2) type. In addition, in the above (1) and (2) types, t is the thickness of the 
optical attenuation plate 1 7, and n is a refractive index. 

[0027] The amount dx of gaps of laser beam L in the processing side of a workpiece 23 when 
shift-amount d shown in an optical axis at the above-mentioned (1) formula arises on the other 
hand because laser beam L penetrates the optical attenuation plate 1 7 dx=df and d/f — (3) It is 
shown by the formula. In addition, the inside f of a formula is the focal location of a condenser 
lens 22, and df. It is the amount of defocusing. 

[0028] The amount dx of gaps of laser beam L in the processing side of a workpiece 23 It is 
thetaM about angle of rotation of the deviation mirror 20 required in order to amend. If it carries 
out, it is the amount dx of gaps in respect of processing, dx =(f+df) -thetaM and 2 — (4) It 
becomes a formula. 

[0029] The above-mentioned (3) formula and (4) types thetaM =df and d/{2f- (f+df)} — (5) 
Formula It is becoming and combining this (5) type with (1) type. thetaM =df and t-sin (theta 1 
and theta 2) /{2f-(f+df) -cos (theta 2)} 
— (6) It becomes a formula. 

[0030] Therefore, the amount dx of gaps of shift-amount d of the optical axis of laser beam L 
according by this (6) type to the angle of rotation theta 1 (whenever [ incident angle / of laser 
beam L ] theta 1) of the optical attenuation plate 17, and laser beam L in a processing point 
Angle-of-rotation thetaM of the deviation mirror 20 for amending Relation is determined. 
[0031] the exposure location of laser beam L on the processing side of a workpiece 23 — the 
above-mentioned (6) formula — being based — angle-of-rotation thetaM of the deviation mirror 
20 although you may control, if the amount dx of gaps in respect of processing is computed — 
the exposure location of laser beam L — the above-mentioned amount dx of gaps only — you 
may make it position a workpiece 23 by X-Y table 24 so that it may be amended 
[0032] And it does in this way and is angle-of-rotation thetaM. If computed, it is the directions 
electrical potential difference V to the 2nd driving source 21. V=f- (thetaM) — (7) A formula is 
determined. In addition, f is angle-of-rotation thetaM of the deviation mirror 20. It is the function 
which shows relation with the directions electrical potential difference V. 

[0033] Below, the laser-processing equipment of the above-mentioned configuration explains the 
procedure in the case of carrying out laser processing of the workpiece 23 with reference to 
drawing 4 . First, in SI, the exposure location of laser beam L to the reinforcement of laser beam 
L and a workpiece 23 (step 1) is set up by the control unit 25. A workpiece 23 is positioned by 
X-Y table 24 by it in a predetermined location. From the laser oscillation machine 1 1, the 
predetermined pulse number oscillation of the laser beam L is carried out, and the reinforcement 
is detected with the power monitor 1 9 by it and coincidence. It is this S2 It is shown. 
[0034] S3 It is S4, if the reinforcement and the set point A of laser beam L which the power 
monitor 1 9 detected with the control unit 25 then are compared and the reinforcement of laser 
beam L has not become the set point A. To be shown, a driving signal is outputted to the 1 st 
driving source 18 from a control unit 25, and the include angle of the optical attenuation plate 17 
is controlled. 

[0035] It is S5 when the reinforcement of laser beam L which the power monitor 1 9 detects 
becomes the same value as the set point A. Optical-axis shift-amount d of laser beam L 
produced with angle of rotation of the optical attenuation plate 1 7 so that it may be shown is 
computed based on the above-mentioned (1) formula. Subsequently, the above-mentioned 
control unit 25 is the amount dx of gaps of laser beam L produced in respect of processing of a 
workpiece 23 by optical-axis shift-amount d. Angle-of-rotation thetaM of the deviation mirror 20 
required in order to amend It computes based on the above-mentioned (6) formula. It is this S6 
It is shown. 

[0036] S6 Angle-of-rotation thetaM of the deviation mirror 20 It will be S7 if computed. In order 
to set up the include angle of above-mentioned deviation **-** 20 according to the calculation 
value so that it may be shown, the electrical-potential-difference value outputted to the 2nd 
driving source 21 is set up based on the above-mentioned (7) formula. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2005/06/08 



JP,11-147188,A [DETAILED DESCRIPTION] 



5/6 s<— i> 



[0037] Thus, it is S8 when tWWirections electrical potential difference^^or setting up the 
include angle of the deviation mirror 29 is set up. Laser processing is then started, it — S9 **** 
— since the driving signal of the directions electrical potential difference V is outputted to the 
2nd driving source 21 from a control unit 25 and the include angle of the deviation mirror 29 is 
set up, the shift amount of the optical axis of laser beam L with the optical attenuation plate 1 7 
is amended, and a workpiece 23 is irradiated. By it, to a workpiece 23, since laser processing, 
such as marking, can be performed to a position at a precision, as shown in S10, laser processing 
is completed. 

[0038] In performing laser processing not using two optical heads 15 by laser beam L of 
reinforcement which is different in the location where the above-mentioned workpiece 23 
changes with one optical heads 15, it carries out the setting input of the reinforcement and the 
exposure location of laser beam L in two or more processing points at a control unit 25. S2 
mentioned above by it from — by the process of S10 being performed, as laser processing to 
the location where the above-mentioned workpieces 23 differ was mentioned above, it is high 
degree of accuracy, and since the include angle of the optical attenuation plate 17 is moreover 
changed and the reinforcement of laser beam L is controlled, it can carry out by being high- 
speed. 

[0039] It is angle-of-rotation thetaM of the deviation mirror 20 about amendment of the 
processing location according to laser beam L on the other hand. It is S5 when X-Y table 24 in 
which the workpiece 23 was laid performs without amending. The amount dx of gaps of laser 
beam [ if optical-axis shift-amount d of laser beam L is computed, are based on (3) types from 
optical-axis shift-amount d, and / on a workpiece 23 ] L It computes. And this amount dx of 
gaps It is based, X-Y table 24 is driven, and a workpiece 23 is positioned. 
[0040] That is, the above-mentioned workpiece 23 is positioned so that laser beam L which 
carries out outgoing radiation from the above-mentioned optical head 15 may irradiate the 
processing point that the above-mentioned workpiece 23 was set up. Even if it does not control 
the include angle of the deviation mirror 20 by it, it is high-speed with a sufficient precision, and 
processing by laser beam L can be performed by it. 

[0041] On the other hand, the above-mentioned laser-processing equipment is equipped with 
two optical heads 15. Therefore, two optical heads 15 can be used together and laser processing 
can also be performed to a workpiece 23. In that case, since what is necessary is just to make a 
sequential change of the include angle of the optical attenuation plate 17 of the optical head 15 
of a pair in order to carry out laser processing by laser beam L of different reinforcement to two 
or more processing points, compared with the case where two or more processing points with 
one optical head 5 are processed by laser beam L of different reinforcement, the switch rate of 
angle of rotation of the optical attenuation plate 1 7 can be made loose. 

[0042] Drawing 5 shows the gestalt of implementation of the 2nd of this invention. Hereafter, it 
explains with reference to this drawing. In addition, the same notation is given to the same part 
as the gestalt of the 1 st operation shown in drawin g 1 , and explanation is omitted. 
[0043] That is, the gestalt of this operation is laser-processing equipment which laser beam L is 
made to scan in the direction of X, and the direction of Y, and carries out marking to a workpiece 
23 in the way of a picture drawn without lifting the brush from the paper, and this laser- 
processing equipment is equipped with the laser oscillation machine 1 1. The optical attenuation 
plate 17 with which angle of rotation is set up by the 1st driving source 18 is arranged by the 
optical path of laser beam L outputted from this laser oscillation machine 11. With this optical 
attenuation plate 17, laser beam L to which reinforcement was set passes the power monitor 19, 
and it carries out incidence to the X scanner 31. Incidence of the laser beam L which carried out 
outgoing radiation from this X scanner 31 is carried out to the Y scanner 32, subsequently it 
carries out outgoing radiation from this Y scanner 32, converges with a condenser lens 33, and 
irradiates the workpiece 23 laid on X-Y table 24. 

[0044] Drive control of X driving source 31a of the 1st driving source 18 of the above and the 
above-mentioned X scanner 31 and the Y driving source 32a of the Y scanner 32 is carried out 
by the control unit 34. 

[0045] That is, if the 1st driving source 18 is driven and angle of rotation of the optical 
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attenuation plate 17 is set jJ^e the gestalt of implementation of the^^ve 1st in order to set 
up the reinforcement of laser beam L, angle of rotation of the optical attenuation plate 1 7 by the 
1st driving source 18 of the above will be called for. It is theta 1 whenever [ incident angle / of 
laser beam L to the above-mentioned optical attenuation plate 1 7 from this angle of rotation ]. 
Angle of refraction theta 2 of the optical attenuation plate 1 7 which is known since it asks The 
amount d of gaps of the optical axis of laser beam L is computed based on the above-mentioned 
(1) formula. 

[0046] The amount dx of gaps of laser beam [ if the amount d of gaps of an optical axis can be 
found, are based on the above-mentioned (3) formula, and / on a workpiece 23 ] L Angle-of- 
rotation thetaM which requires amendment based on the above-mentioned (5) formula and (6) 
types from this calculation value since it is computed It can ask. 

[0047] If the gap direction of the optical axis of laser beam L is the direction of X, it is angle-of- 
rotation thetaM. If it is based, the drive of the X scanner 31 is amended and the gap direction of 
an optical axis is the direction of Y, it is angle-of-rotation thetaM. It is based and the drive of 
the Y scanner 32 is amended. When having shifted to the both sides of the direction of X, and 
the direction of Y, the both sides of the X scanner 31 and the Y scanner 32 are amended. 
[0048] It can perform marking which makes laser beam L scan in the direction of X, and the 
direction of Y on a workpiece 23 with high precision. Also in the gestalt of this operation, the X 
scanner 31 or the Y scanner 32 does not perform amendment accompanying a gap of the optical 
axis of laser beam L, but it may be made to perform it by X-Y table 24 in which the workpiece 23 
was laid. 

[0049] This invention is applicable if this invention not being limited to the gestalt of each 
above-mentioned implementation, and not being limited to marking equipment as laser- 
processing equipment, for example, processing it by changing the reinforcement of laser beams, 
such as cutting equipment, hole dawn equipment, and a thermal treatment equipment, is laser- 
processing equipment demanded. 
[0050] 

[Effect of the Invention] In order to change the reinforcement of a laser beam, when angle of 
rotation of an optical attenuating means was changed according to invention of claim 1 thru/or 
claim 3, the amount of gaps of the optical axis of a laser beam is computed from the angle of 
rotation, the exposure location of the laser beam which irradiates a workpiece according to the 
calculation value is amended, and it was made to irradiate. 

[0051] Therefore, since the exposure location of the workpiece by the laser beam can be set up 
with high precision even if an optical-axis shift arises by using an optical attenuating means, in 
order to process a workpiece by the laser beam of different reinforcement, it can prevent that 
process tolerance falls. 

[0052] In order to amend an optical-axis shift, it does not necessarily become impossible and for 
a loss to arise in a laser beam or for the reinforcement of the laser beam in a processing point to 
set it as it correctly like [ at the time of using an optical-path corrector plate ], by change of the 
permeability by the include angle of this optical-path corrector plate. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The rough block diagram of the laser-processing equipment in which the gestalt of 
implementation of the 1 st of this invention is shown. 

[Drawing 2] The block diagram of the optical head into which a laser beam is similarly introduced 
with an optical fiber. 

[ Drawing 3] An explanatory view with the amount of gaps of the optical-axis shift of the laser 
beam similarly according to an optical attenuation plate, and the exposure location on a 
workpiece. 

[Drawing 4] The flow chart which similarly shows the procedure of laser processing. 

[Drawing 5] The rough block diagram of the laser-processing equipment in which the gestalt of 

implementation of the 2nd of this invention is shown. 

[ Drawing 6] The block diagram of conventional laser-processing equipment. 
[Drawing 7] The block diagram of other conventional laser-processing equipments. 
[Description of Notations] 
1 1 — Laser oscillation machine 

1 7 — Optical attenuation plate (optical attenuating means) 

18 — The 1st driving source 

20 — Deviation mirror 

21 — The 2nd driving source 

24 — X-Y table (amendment means) 

25 34 — Control unit (amendment means) 

31 — X scanner 

32 — Y scanner 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje 



2005/06/08 



JP,11-147188,A [DRAWINGS] 



1/5 s<—is 



* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
" - precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 





[Drawing 2] 



-Vr- 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2005/06/08 




http://www4.ipdl.ncipi.go.jp/cgi 



i-bin/tran_web_cgi_ejje 



2005/06/08 



JP.11-147188.A [DRAWINGS] 



3/5 <<— V 




[Drawing 5] 




[Drawing 6] 




Z 









n 2£ 


< 






[Drawing 4] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tranj/veb_cgLejje 



2005/06/08 



JP.1 1-147188.A [DRAWINGS] 



4/5 /<— v 



I 




S4 



7 MtttttIS 






























r 








f 


U-lfUOIUT 





S8 

S9 
SlO 



[Drawin g 7] 



http:/ / www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje 



2005/06/08 



JP.11-147188.A [DRAWINGS] 



5/5 ^— V 




Z 



L 





, > 






3~—'J h , 



7 

10 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/06/08 



<i9)0#B®fm* (jp) 02) 3^ *Ef 35t $g (a) aimnmm&mmn 

#^^11-147188 

(43) temn ¥m i ¥ (1999) 6 n 2 a 



(51)IntQ. 6 
B 2 3 K 26/00 
26/04 
26/06 

26/08 



F I 

B2 3K 26/00 N 

26/04 A 

26/06 A 
Z 

26/08 B 

m$m<D»3 ol o£ 10 m m&m\zm< 





4$H¥9-312342 


(71)fflSA 


000003078 










(22)ffiHB 






















#3S?;n««iSTWf-Kiff«?ii33#ia * 














(74) ftSA 


#a± m: ass t^6«) 



(54) K6w»*iw v— wsaxmm 
(57) imm 

tt^a±ieu— if 3t<7)Ast«Js?-^x & ^ t 

asjfr s«r6j s 5 - 2 0 1 . ±%m&tkWL<?>m&im: 

ltMa^«iE-r-S$iJffll^«2 5 1 fcJMULfci b 2r«Na 




ttBBT 11-147188 



[»HW*«0IHS] 

[is«a 1 1 msx.mz\> -wtiiMt lt ^ — r jd 

■I <03fc«S#gMc «t -> -C3ME ft* 1/ -if ft £± 

timt-t&mtm i i^ii»*«2iesj<7)b— (fjnxs 
a. 

XfeJiT'X:frfiK^3i*-£X**^h, Y^"[6j(^ 

±mMtt®te±tizmm^mz£ & v -ifftcoftiso 

[000 1] 
[0002] 

im&nmn ^—^mzx^xmsax'm^Mi.-rhu 

!f3KT-lBX-Tl.ii:*^*$fLSifc^*.S. 06 
\±*<n> J: 3 +£%i$<nmk<r>v -if JnxgaSr^-T. 

4»l(i3ti:t{fYAGW-— f&fc'Ol^— ♦fffclSfre. CI 
OU-1«ffle8l*»&ai*3*UfcU- IfftUi. -e<7>l^ 
-if ft Lc^SSr^ait-S^aJS 2 SriKS LTft!8»t 

ClCltAftLft^-^LSrm^LTJftJaX^l OSrfig 

[0003] ±E#8Kfi»2 *&a4ftffift^i»W§£S 
4CA?jSfU>. £<0iW1»il«4tiifc£igAi:f&ajffifc 
fcJttfi t . *Oit*Wcj6 tT±IEP -TfHSS 1 $®m 



4. 

[0004] L*>t=5:#<^ -<0J:d(CtTl/-if3tL 
iFfHffiS 1 A^^lB?tll> fftLcoas^tfiajgffit;: 

^*^T-t=Sc##[5£0«fra^».i». -eofcto. mux 
m 1 0 eDJ5nX££ii5& ( m s #{4o3[Jg ) T'^i. 4 C k 
WVi&Wfb . JnXt£££r&Lh$ 4 ZbWX'% 

[000 5] -e^T', l^— tf^Lom^l$r»iIT'^4 
i t S J: d tc-T £ £ to. 12 7 iZTjk-fftmRWL 6 a* 
JBV*6*rCV*&. <K9ft«s§K6<iU— fftmsl £ft 

&&%i2t<r)mzmvhti, mmmnz&ixis-iryt 
Loftmizm-zmmftm. 02 9 tfftLcoAtra 

[0006] ft«««C 6 U— PftLOAItfcJg 
^t>S«Ii:T\ £ 6 ^ ^ tlSSH" 4 b — tf3K 

. £ V -if ft L?)3&g£JS t-CIEl&j® 7 J: 0 _tffiftj«3i 
m.6<0A&Zmm-?hZbX\ L^-ifftLco5SS5:^ 

[0007] ft&«« 6 <rffl£kWm-h J: d 

m<-tz>zbtfx'*hfrt>. iuT.&z-g&x'Tg.z.&zb 

[00 08] L0»U5e*«6, ft«««67&^aiw-rsu 
-ifftHS. dt03tM^6coatif^{c:iEt.Tfttt*>'>' 

-e^to. ft«s^6*^a}stt. t»tjl 

-•y b 3X'm%ZitXmnJM 1 0 SrMlti-Sl^-lfft 
LOJSWfflafcWi. jDXttS^&Tt -& t v> 3 £ k *» 

o 

[ 0 0 0 9 ] ft««*£6 1 i^fttt-/^ h ZffiE-ttt 
tote. 3K«««6i:^®*f^;ft«S1fiE^2:iS{t. dfL 

ftffiffliE«(il-— !fftc7)a^nx^^-yi:<-r4^to 

2^(±i^ -if ft L<DASfcftSfc J; -5T^ h . 
[00 10] -e^to. Ccoft55«E^cJ:-5-Cl/— f 
ftLcogjgo*co£t&fcr*>9A>. i!fc!raX!Bjl 0Sr»^ 
-f S t — iT ftL.<7>3kK£iE«iCclS5rc# ^r< ^r-S b 

[00 11] 

[^ H ^S?^t«J:3i:-ri.illj@] Z<7)£ot,z^ ft^« 

tiitrm^t^s^ jDXftj^A^T-rsi:^ 

[0012] Z<7>Wm. V-1fft^SSrft«S*g. 



(3) 



ftfiJT 11-14 7 18 8 



iax% z&mx-z h x 3 iz t fc — migmzm®-? 

COO 1 3] 

xmzu-vitzffltiLx v— r jnx-rs u— nam 

01E«JK<OWP>rilK:Rtt ^>ix±Eb -if ^Aftf AS 

[ooi4] n%.m2<r>wn\t. timm i afHgc&vi 

±a«rtis?-T'R»Lfci'— rit*i£mthi(& 
uyxtfr *>**)* j!ieiifjE#g«±ieii(S)S^-^ 

[ooi5] mmmomut. mrnm i <mwizm\ 

T, ±K3KBIB»#BBi. ±EU-1f3fc*»MlLL-CX 

[ooi6] m%minmm&m3<omiizj:ii.tf , ^ 
aajs*u *^aj«t=«traiiiii**jB9H-6u- 

{;J:oT^-i?-'3tW3ag2:$iJ«-r5id(cLTi>. Jul 
[00 17] 

cmm<mm£* u . mi \t u —wraxiga^ lt 

-7-^r>-^S«iYAG^-ir^i:0^-if^l5Sl 1 

tiU— fitUiy tA fVhWRWXM 1 2KAS*L 

fftUi 2 ilzftMZtlZ . 
[0018] ±IB7 r-f^HgWOmi-^ 1 2-C^fiJ$ 

#7 7^ Ai4£A£f-r6. &fty r 4 AV&mm 

d = t • sin(<9j • 0 t ) 



[0 0 19]±ffi*¥^yK15i±. 13 2 fcflrT J: 3 
ft 7 t -f ' < 1 4 mm Lfc ^ — « L Sr&ffiBfoSP^ 
fifttc^Jg-t&rJl/^-M^Xl 6 Zcoa 
\)j*—hU >X 1 6 T-^F^^^^ilTt U -if 5feL{± 

[0020] Mttmm 1 7 iilfl 1 <D%W>W. 1 8 IZX 

^x®m&8itmmmztL&£oiz%~>x^x. ens 

[0021 ] ±feft«s& 1 7Y5M»«iltt3*ufcl'- 
T*^drS] 5 5- 2 0lrA8t-f£ . iOffirfiJ55-20 

(±^2oiB»iS2 nzx-oxnmwmx^6 x ?iz%i 

TfcO. -emcJ:oTico(lra]57-2 otc:A*ftit^ 

[ 0 0 2 2 ] JJe«(6j S 5 - 2 0 XZctt L U — f it L 
(i*3tP VX2 2 fc: Att L . d 2 T-*^ 
§ilT8fc!lDXiB32 3SrP^W-r&J: olz%r>X^&. t<T> 

m\aM23\±y.Y=r-y-)V2A}L{zmm.^ti^ xibw 

[0023] ±M&'< T 7 — : E—? 1 9('<t-5T^tb§tUt 
^-lT5tL^5SJKii«HJp^S2 5(2A^$^?». ^^$0 

^x%\ <?mm 1 8 tzimm^* l . ±ssm 

S«l 7c7)«^S:$iJffll-r?»J:o^-5T^.S„ 
[0 0 24] ZtilzX-oX. A-y-t-i' 1 9tJ;0^ 
tti^it^l^-^LW^i:. Mff3gX2 5CK£$ii 

[0 02 5] ±ffi$iJffllgB2 5<±. ^l<7>«I!iaS18^ 
raW"*MIW3^te: J: ->T±fe3tiS««[ 1 7 coEfeftS 

£rfc<gaj-f£. zlx. z<r)%M(7)i/y hm.fr 
tem 2 <vmwm 2 uc j: 5 5 - 1 9 <r>nm.^ 

$J»U *3KU^X2 2T'^$^-C}gJia:^2 3$-BS 
Iff P — T3t Lc7)^t:«jE-r § <fc 3 tc=3r . 
[0026] ±miW3kW.2 5\zZhV —FltLtfma 

immwz tiz> . m 3 t^-r i 3 iz . 1 7 t=*f 
^u-^f3tL(7)AStftJK^^i tumvmzei t 

(^i ) •••(!)* 



( 4 ) «6B¥ 11-147188 



4 
ft 



6 i b #X'% , £ fcX***»H» <£ 0 . 
sin(<9, ) = n • sin(# 2 ) 
Tf>& . JJE 1 1 > , ( 2 ) £t=£svrc , t «3fc 

[0027]-*, U— Limm$iWi 1 7 SrSJfi-f 

dx =df • d/f 

S, df liT^7*-^Xfi-C^I.. 
[0028] WMTM 2 3 O JplBtcfe ft 2, lx -Hf ft L 

dx = ( f +df ) • e n 

btth. 

0„ =df •d/{2f • 

<9« =df • t • sin<<9, • <9 2 ) / { 2 f • ( f + df ) • ccs(<9 2 ) } 

- <6>5* 



- (2) 5* 

fcT. #Mfc±JB ( 1 ) 3Mz*k-fis7hM.dtf±t 
tetoTM2 3 cDSnxffi^t5(t^> fitter? 
dx »i, 

- (3) 3* 

0!KftJS^^„ inim-CcWigdx 

•2 - (4) 

[ 0 0 2 9 ] JJE ( 3 ) 5£fc ( 4 ) sU: 0, 
( f + df ) ) - (5) ^ 



btch. 

[00 30] Lfc#oT\ -ICO (6) ^C«tO, 

i SU— fftL^ftffltfOi^ h-Sd b j JnX^tct5Jti. 
I/- ^5tLO-fixadx ZmjE-f&*:#><?mfa$.7-2 

[0031] Wmx$a2 3 <dk$xm±. iz&if&u- 

V=f • <#„ ) 

[0033] ort. ±iB««o^— r»nx^s^ i o 

T»I^32 3 £ WjDl^£%£<0#JiI2:Il4 §:# 

mLxwm-th. t-r. si (xfyri )Tt2ftoaig 
m2 5t l zj:r>xu-^L^>mmbmmx^s2 3<,zmt 
hv— ?^<r>Wtt&m.btfWC%£ti.%. ztuzx^ 
X. maJLM23iiXY7--zf}U24lzJ:-?xffi%.{m. 

tzwa^h^tit. ttiknmz* \s— russsi i*> 

•7-*-*19l;:J:oTiaaj£fT.&. .Ift£rS2 

[00 34] S3 Til. $0811^2 5 tioW-t 
~? 1 9Wm&LtzU-?ftL<?mBlb&5s.mAbti s it 

t*. S4 x-trrrxotz, ®wmw.2 5frt, j mi<r)mwm 
1 8(cig»fi^*jii^§ix-c^j^«i 7<nnstfvm 

SMbFRSMA b m & t , S 5 tzjjttX a izft 

mmi 7 co®mftmz£^x£.iz>u-*fftLco%M 
is? had^±ie ( i ) ^nzs^xn-m^tih, on 
x\ ±.m\mm.2 sa^m^y hm<nzx <omaj:m 

23<7)1]alMT^.thU-^L<Di t tl&dx Sr*f§J£-f 
S^a6{c£^iI^5 7-2 0<7)I3«Efta<9 B tr±E 

(6) ^tSUTS:£Bf .Tft£S6 tC^T. 

[00 36] S6 tCTffil^S5-2 0<35lHlfeftS<9 l , # 



L^ff^eaji. ±is ( 6 ) 5«=svvc«rti$9-2 o 

dx t3miEZil5> <k 0 . 3tt]I$j2 3tXYf-^ 
[0032] -£LT, CcOid^LTIU^S^ 

mzti&b, m2cQmmm2i's.0>t&jkw±vi^ 

••(7)^ 

sm^n^^r^ff. S7 tzwcr£o£*cr>nmmt,zmt 
x±Mm$i$-7 2ocoft&.zmi£t&fc#>i,zm2<7)m 
WM2 1 iz&ji2ix&W£mtf±.m ( 7 ) staoti 

[0037] Cl<0J:3^LT«[6lS7-2 9<0^$:i5 

2 5 &t>m 2 commm 2 1 ^^m&v^mmm^m 

JjZtl. «(n]5^-2 9^S^I^$ixl>*^. 3t« 
S«l 7lz£&U-?XL<vm<?)z'y hS^'ffllESfl 
TSC!)[a:^2 3^B3»f-t4 0 -e#i{cj:-5T. WIIIX!^2 
3(cii. ^(^Siznmz-r-^y^b^u—^ta 
XSrtTd C t^'T'^ £»*><o. SIOT^-Ti d izu-^m 

[0 0 38] 2rxV%&^*/ V- 1 5Srffl^-T. 1OC03K 
^•y F 1 5^-toT±iB»lX!t%|2 30H=S:6&g£ 

momw.2 5t,zw.mcr>t*T.mziivz>v-~ t^lw^js 

S2 *>^> S 10<OXS^tf *>ixS ±fe*fc!JDXfe 
2 3<7)f?=5rSftS£*hf rini^. Ji^L^rt 

[0039] U — T3KLfe: J: SJnXfia^MjE 
5:. ffi!6|3 5- 2 O^UHfeftJgS,, SrfflJ£-frTC %d)D 
X^j 2 3 fr'MSSixrt: X Yf- ^ 2 4 tc J; -?Ttf ? « 



(5) 1-147 188 



tf . t^ym^y hmdfrt, ( 3 ) £fcasvvctfc&o:«j 

2 3±(Ct5tt^l^-if7feLc7)^adx Srflltti-ri.. * 
LT, Jl^-fixadx I^V^XYf- 7Vl<-2 4£KK> 
LT*flU:»2 3 SrftH&aVT-S. 
[0040JoiO, ±IS3t^ K 1 5 
I^-f *L*UJB*SllI1ll2 3*3Bte**lfclDli«ta8 

— muz x 4jni*»Kj: < mmmx-n o zt&x-% 

[0041]-*. _LKL — 9-'Jniga{i2o<03t^ 
■/ F 1 5£«£-0*4. ZOtztb. 200^^ >•/ H i 

5 2r«fflLT*SDI^2 3KU— 9*8111 £fH £ fc *>T 

-if^LT'U-^DX-fi.t{i. -»^)3te^-y F 1 5 
<^«*« 1 7 oajK£«830eWf J: v . 1 o 

[0042] 0 5 Ji £ empmw. 2 <o^ffc<7>JB!S£r * 

6 i nm&mm. t m-mmzim-m^n lx mm 

XfotY*fotiZ^iii£xmsIto23K:-mmZ<7> 

rnrnx-? vtwj3m.x\ z^-^m 
umau— yftsni l^d^-o^g,. c:<oi/-f^ 

ft*l 8fcioT|Il$^ga^5g$ft£ftMism 7*>* 

Snfcl^— T^LtiyN-V-^-^ 1 95riffiiL-CXX4f 

1^— ^3tL{±Y^df-v-^3 2(CAI*L.. OVVCMC0Y.X 
^^+3 2*^ail*fCm3t^>'X3 3T^$^. X 
Yf- 7)V2 4 ±KiSB$tlfc}ttJX!B!l 2 3 £ !SSt-f S 

[0044] ±iam<7)S«(i!gi8, ±iexx^f^^3 

l«XilS3 1 atatfYX^A-^ 2fiDY|giftiS3 

[0045] olO. _hieSS 1 cT^g^j^® (bJ«, v 
-1f*LO3W*88^Sfc»K»l<0SaKBl 8*« 
IS l/CftSOK 1 7 cOlHllfeftS^aSf § t . 1SSSH 1 

o^i&ai 1 8i,zx h^mws. 1 7c7)nicft^!^i6^ix 

3tL<7)AStft^^i #**>&*i.4j&W<>, K*irC,fc&5l£}£ 
mmiKnmiJift&t b\zi.->xv- J f%-L<nm^^-f 
ftfid#±IB ( 1 ) **XSwt*tt£:fiS. 
[0046] 3tWW^ixfid^i&i: . ±|£ ( 3 ) 5$ 



x **ajS*i6*»t. £«>JUMIJ: 0±I2 ( 5 ) 5S, is 
it/ (6) 3&fc»Vvc*ffi*Bf 4BIEfl*<?H £#tf> 

[0047] U-if^L(7)^»0-rit*|fiI^X^r|6]T'?) 

JE£*U ftmw-ftl1j\fii) { Y?jfaX'$>il&. Efeft«(9 
„ fcSVvCYX*^3 2<7)IBt&#ME$*-l&. X^T[6] 

tY-ftfaam-mz-nxx^httizte. xx^+t3i 

[0048] ^ixKioT- U— r3tL^«JHX%2 3 
±-CX*r6jtY^T[6]ttC^S$-ti:l»-7-^y^S:, iS» 

SSilfc X Yf- 7)V 2 4 Tfi 1 a J: 3 fc LT t X 
[00493 i<^«KHJ±JJE«*»<0?B!BfclHSgS*L* 
tOT'^<, ^tx.<fU-ifjDX^«i:LT(i-7-drV 

fih v-^issammx-hfui. z amizmm-t «. £ t 

[0050] 

[^iOS&«] l«*Jll^Mfg*IS3(7)^H3fcj:ft^ v 

asrsiajt. ^^Etbffl(ci£;tT»x!fe)SrMi*-r2»i^ 

[005 1 ] *cr>tzib. Wm»£WS:45MW>l'-1>' 

?:S«JK{ciS^T#S*^. JOX^*<®T-TI>£OS:|5& 
[0052] LfrhftMisy h&ffiEt&fzMztmffi 
hffie^^LX'X'-^MzuxW&.liz*) . tiaUitz 

&vh\s-vtfcrm&wimizmfex'*%< 

i m i ] z amm'm 1 «onifeco^®sr^-r ^ — rjnx 
sia<o8iD&«fltjfta. 

[02 ] ni<ft?T4tvzx^x\s-^ftim\zix 

[03] mi<ftmmmzi&u--'fftcr>%Mi'7ht 
m\HM±tzmi&$mim.b wfiiij: ^m^a. 

[04] igt<U-ifjDXCD#JiR*^t7cr-^-v- 
F. 

[ 0 5 ] £ <o9&w* 2 <o ute^)^.® ^ ^-r i^ -irjnx 
^ao«psw«ifiR0. 
[06 ] se*o^-ifnnx^aom0. 



(6) 



mm^l 1-14 7 188 



[07 ] mwmoi'-' ftonMwomfm. 
1 1 -mam 

1 8-^ 1 ^igiftj® 
20-«[6]$7- 



2 i -«2osans 

2 4-XYf-^ <*BE#«) 
2 5, 3 4-ttm&« (*IjE¥S) 
3 
3 



[HI] 





-v<- 




[06] 





i 




L 




2 






3 




-If 




/ . 








m 


m 






— * 


3.- 


•y h 




5 
<> 




4 


























10 




m 




< 


£l9&i9 


< 






f 



















(9) 



mmW- 11-147188 



[04] 



L 



tmmm.m<om 




















< 


f 






f 




> 


f 





S4 



.S5 
.S6 

^S8 

-Sio 



(10) 
[07] 



ftBHT 11-14 7 18 8 



jL 





6 


L 








i 
* 


<• 



z 



z 



V 

10 



(51)lnt.Cl. 6 

HOIS 3/00 



F I 

HOIS 3/00 



B 



